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SUMMARY

1. Evaluation Profile. This evaluation was conducted to define the capabilities
and limitations of the Air Traffic Control (ATC) Communications System in its installed
environment at Luke AFB, Arizona. This evaluation was accomplished in two phases: a
ground phase and a flight phase. The ground phase consisted of extensive testing of a
representative sample of the ATC communications equipment. The ground phase also
included commercial/backup power system checks and site surveys. The ground
equipment checks are designed to eliminate equipment degradation as a factor which
might adversely affect the data gathered during the flight phase. The flight phase
consisted of radial and orbital tracks flown from the Luke AFB Tactical Air Navigation
(TACAN) facility by the {flight inspection aircraft while received signal levels (RSLs)
were recorded on the ground and in the aircraft. Analysis of the recorded data provides
a composite, three-dimensional picture of the communications coverage for the Luke
AFB Operational Area.

2.  ATC Communications System:

a. Equipment Performance. Equipment tests were accomplished using
procedures described in the equipment technical order (TO). Where no procedures are
given, AFCCP 100-61, Vol XHI was used as guidance. Equipment specifications and test
results are contained in Attachments 8 thru 13. The majority of the equipment checked
was providing adequate service; however, several areas require special attention.

(1) All transmitters evaluated were below TO specification on power
output. Power output level measurements ranged from 6.8 to 8.0 watts. All
transmitters were adjusted to the TO specification of 10 watts. Low power output will
decrease communications coverage.

(2) Five antenna multicoupler cavities at the transmitter site and
thirteen antenna multicoupler cavities at the receiver site exceeded the maximum
insertion loss of 2 dB specified by the TO. Eight of the antenna multicoupler cavities,
one at the transmitter site and seven at the receiver site, remained out of tolerance
after retuning. Any insertion loss reduces communications coverage.

(3) All multichannel transceivers and two single channel transmitters
were out of specification on percent of modulation. The radios were adjusted to TO
specification with the exception of two Very High Frequency (VHF) transceivers. These
transceivers required internal adjustments and were turned over to local maintenance for
corrective action.

(4) Four PP-4558G Power Supply modules in the ground control approach
(GCA) four channel communications control system were found to have a high ripple
voltage on the regulated -28 volt DC output. Although three power supplies were not yet
affecting noise levels in the audio frequency (AF) amplifiers, the fourth power supply
was causing high noise levels in one bank of AF amplifiers. Although there are no
procedures in the equipment TO or equipment workcards for checking the ripple voltages
in the PP-4558G Power Supplies; the power supplies were determined to be defective by
first measuring noise levels in the AF amplifiers, then replacing the power supply with
one having almost no ripple voltage and measuring the noise levels again.




Following this procedure, one power supply was found to be causing excessive noise
levels in the AF amplifiers. Replacing the power supply decreased the noise levels more
than 40 dB.

b. Evaluation Results. Terrain surrounding the ground antennas appears
conducive to adverse multipath propagations which created significant nulling along
some azimuths. For example, on the 208 and 310 radials, measured RSLs clearly showed
deep nulling at predicted null locations (see Attachment 6 and pages A16-5 and A16-7).
Also during orbital track 8, recorders at the receiver site and the GCA facility indicated
a loss of signal for a 20 degree sector between 355 and 015 . These losses of reception
on the orbital track were due to adverse multipath propagations rather éhan any ([}LOS
iimitations. It should be noted that during the orbital flight between 355~ and 0157, the
flight check aircraft had actually ascended to 5200 feet mean sea level (MSL) and placed
itself near predicted null locations (see Attachments 6 and 14). Reduced
communications range due to horizon screens are evident in recorded data. Surveys
conducted at the transmitter and receiver sites show significant screening in the sectors
between 138° to 164° and 230° to 300° (see Attachment 7). These screening angles can
severely limit coverage at the minimum vectoring altitude (MVA). For examplée, on the
270 radial, screening angles measured 2.5  for the transmitter site and 2.2° for the
receiver site. At the MVA of 5200 feet MSL, actual range of communications was 17
nautical miles (NM) for the transmitter site and 18 NM for the receiver site.

c. Capabilities and Limitations. Although radio coverage is adequate for
most of Luke AFB's operating airspace, some limitations in coverage exist. Attachment
6 illustrates the predicted null locations due to multipath propagation. Severity of these
nulls along different azimuths vary with the Lype of refl%cting terrain about the ground
antennas. In the sector between 230~ and 3007, terrain screening red%ces
communications range at the MVA to 13 NM of Luke AFB. In the sector between 138" to
1617, range of communications at the MVA is reduced to 25 NM of Luke AFB. From
analysis of data gathered on 20 NM arcs flown in the vicinity of Luke Auxiliary Field # |1
and site surveys of screening angles, primary communicaotions 15 getermined to be
available down to 1000 feet AGL at 20 NM from 303" to 346 . GCA backup
communigations Lo the Auxiliary Field #1 is available down to 1000 feet AGL at 20 NM
from 300~ to 330 . The control tower screens the GCA backup communications in a 3"
sector from 360° to 013° (see Attachment 7).

3. Power Systems. Commer.ial and backup power was adequate and reliable at all
facilities. Backup power at the uansmitter site was being temporarily provided by a
portable generator.

RECOMMENDATIONS

l. ATC Communications System. Recommend revision of published MVAs to
coincide with communications coverage capability.

2. Power Systems. No recommendations.

PERFORMANCE PREDICTIONS. Existing communications capabilities and limitations
should continue unless ther:: is an addition, deletion, relocation of equipment, or a
change in horizon profile.
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2-1 Attachment 2
TRANSMITTER SITE ANTENNA LAYOUT/DATA
LOCATION DATE
Luke AFB September 1980
N
MN
-8
BLDG
1040
y
X
ANTENNA COORDINATES (ft) ANTENNA l
ANTENNA X Y Z(AGL) TYPE FREQ (MHz) ‘
1 0 0 23.87 AS-1181 126.2 j
2 7.42 0.39 23.52 AS-1181 121.5
3 13.54 -1.68 23.39 AS-1097 395.0/289.6/243.0/335.8
4 11.86  -11.20 23.4] AS-1097 Spare
5 6.76  -16.01 23.42 AS-1097 Spare/337.7/242.3/375.2
6 1.20 -6.78 23.50 AS-1097 296.1/325.9/266.4/372.2
7 17.62 -6.57 23.41 AS-1097 Spare
8 NOT AVAILABLE AT-197 Spare
10 19.96 -4.07 40.77 AS-1097 349.7/389.8/301.5/316.9
11 4.00 -17.41 41.83 AS-1097 291.1/372.9/269.9/Spare
12 -0.65 2.07 31.42 AS-1097 311.2/257.2/349.0/388.9
13 10.79 41.84 40.22 AS-1181 134.1
14 10.48 41.84 50.78 AS-1181 Spare
15 11.45 31.42 50.56 AS-1181 120.5
REMARKS
Site Elevation: 1104 feet MSL g
o
AFCS WO 906 GENERAL INFORMATION




Attachment 3 A3-1
RECEIVER SITE ANTENNA LAYOUT/DATA
LtiﬂzoiFB September 1980
Tower B
A
Tower A
N
MN
BLDG
1001
Y
Tower A Tower B X
3 4 1 4
6 8
5 5
2 1 2 3 7
Upper Lower
ANTENNA COORDINATES (ft) ANTENNA
ANTENNA X Y Z(AGL) TYPE FREQ (MHz)
A-1 20.41 -29.40 71.75 AS-1181 134.1
A-2 18.32 -37.53 71.68 AS-1181 i21.5
A-3 10.40 -35.69 71.73 AS-1181 126.2
A-4 11.98 -27.45 71.68 AS-1181 120.5
A-5 15.23 -32.01 73.39 AS-1181 Spare
B-1 0 0 71.70 AT-197 395.0/289.6/256.9/243.0
B-2 6.41 -4.77 71.81 AT-197 335.8/349.7/389.8/301.5
B-3 10.94 -1.32 71.39 AT-197 337.7/242.3/375.2
B-4 4.77 6.15 71.65 AT-197 296.1/325.9/266.4/372.2
B-5 5.96 0.68 73.08 AT-197 257.2/349.0/388.9/311.2
B-6 0.14 -3.44 58.35 AT-197 316.9/291.1/372.9
B-7 11.50 -2.28 56 .67 AT-197 Spare
B-8 10.06 5.41 56.65 AT-197 Spare
Site Elevation: 1074 feet MSL

AFCS s 906

GENERAL INFORMATION
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Attachment 4

TITLE

GCA ANTENNA LAYOUT/DATA

LOCATION

OATE

Luke AFB September 1980
TN
MN
BLDG 1
979
Y
6
2
X
ANTENNA COORDINATES (ft) TYPE
ANTENNA X Y Z{AGL) ANTENNA FREQ (MHz)
1 0 0 56.14 AS-1097 349.7
2 3.60 -14.37 54 .93 AS-1181 VHF Multichannel
3 10.58 -12.62 56.22 AS-1097 UHF Multichannel
5 7.01 1.76 54.93 AS-1181 120.5
6 1.72 -6.87 54 .98 AT-197 Spare

REMARNKS

Site Elevation: 1080 feet MSL

TR-M7TAL

AFCS 7S 906
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Attachment © Ab-.
1
LOCATION: Tttt T TDate:
I
Luke AFB (Transmitter Site) | September 1980
N2°° 86 5 [ A e’ le.
20000 1Ll s/ YA Vi
. _ 4 o
A S S
——— S \?\\ \\‘7 ~..
~— \\, T~
\‘ N ~ .
\\\‘\:\\N 2
15000 ‘\»\.:’\" -4 \‘\.\/
- . ~ \ ~
- T I - T
e
-~ \>‘\‘_\\ =~
r\‘\;\\\\_\\r ‘ "
E T \1\\\ .
; [ \“\‘\\7\\‘\‘ L
a . 1 \\\\\ S~ I
2 \ T
= 10,000 i . e I
< L I N "\\\‘ =~ -
w e \\.\ I
5 . \ ~—
3 \\\\ \\\\‘
3 - \
< \ \\\\\/‘.
. e ‘\\\ ™
s R — T
a N I
| 5000 g ‘\\\\ Q\\\ -~
' \\7\\ \\"\\
| P T o \ S~fs
T~ O
I \?\\*NL
— \\\\\\‘ )
~— \J,\\\—\ \
\\\:\ \
\\\‘\‘ i
P \\\ —0'
\‘\\\\.\\f\\\ T~
NAUTICAL MILES - :\\f\\ \\\
Q:li%&?ﬂ. \\\>\:‘\\\‘
n:246,. .. 61\
@ - Nuli angle in degrees -
t : Frequency IMHz! o «
ha: Antenna helght above refiecting terrain
Temarkes:
f = 395.0 N1 and N2 = Predicted null angles
ha = 23.39 feet

ARCC FORM 3% AUGUST %0




Au-2 Attachment ©
i
[TOCATION: T T . ipnf:‘” T
Luke AFB (Receiver Site) | September 1980
°‘N56,- & NS“. N4 . #N3
20000 Yl Gy P p o /A
15,000
z
= 10,000
<
5
Q
4
|
, 5000
i
!
]
|
\,\\\\:
\\\
S \__o.
i \\ ~
| NAUTICAL MILES I
@: l*g-ﬁ%n- . \j:—\;\\\-
:2,4,8, .. .
;=NOII angle in degrees e\\; .
t : Frequency (MHzi \7‘3
hg: Antenna height above reflecting terrain
[Wemarks:
f = 395.0 N1 thru N6 = Predicted null angles
ha = 71.75 feet
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NULL ANGLE PREDICTIONS

10000

ABSOLUTE ALYTITUDE IN FEET

NAUTICAL MILES

o- 140940

n:24,6,...
© : Null angle in degrees

t : Frequency [MHzi

ha: Antenna height above reflecting terrain
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LOCATION:
Luke AF3 (GCA) September 1980
Ns o as"V4 ' 48 & N3 EY 3 3‘

20000 1 L1 s L D / Vi
> .
15000 t::\\*\:f\\//

~~ T~

L]

[~}
4
B
i
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onr

Hemarks:

f = 395.0
ha = 56.22 feet

N1 thru N5 = Predicted null angles

AFCC PORE §50, AUGLST AC

80-60928




A7-1 Attachment 7
r ]
RADIO LINE OF SIGHT RANGE

i LOCATION FIELD ELEVATION 1YPE COVERAGE !
Luke AFB 1080 feet MSL Control Tower AJ

umuob MAOP&!K VARIATION. ALTITUDE: K
33 32' 0" W 13Y East As shown

LONGITYDE ORIENTED TC
112°% 22' 31" N i Magnetic North

Ant Height: 1206 feet MSL'
-

10 !
|xunum" N

prm R

.
170

i
!
!
|
Shaded areas represent areas of coverage limitations due to RLOS screening. 1
!

_

| IS, 4
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Attachment 7

A7-2

RADIO

LINE OF SIGHT RANGE

LOCATION

FIELD ELEVATION

TYPE COVERAGE

Luke AFB 1080 feet MSL Transmitter Site
LATITUO| MAGVGIIC VARIATION ALTITUDE:
337 32' 47" W 13 East As shown i
lonciTupe ORKENTED 10 !
112° 22' 53" N Magnetic North Ant Height: 1128 feet MSLJ

Shaded areas represent areas of coverage limitations due to RLOS sc'r'é'én;ihg.'




A7-3 Attachment 7
l
| RADIO LINE OF SIGHT RANGE
h(:H_ON { FIELD ELEVATION TYPE COVERAGE:

Luke AFB © 1080 feet MSL Receiver Site

;
! LATITUDE:

. 0 Voo
L_33 31" Zo" W

MAGNETIC VARIATION

130 East

ALTITUDE:

As shown

 Lonaiyor
Poli2Y 23t 1et N

ORIENTED 10

Magnetic North

Ant Height: 1146 feet MSL

Shaded areas represent areas of coverage limitations due to RLOS screening.




Attachment 7

A7-4

RADIO LINE OF SIGHT RANGE

OOOOOOOO

!!!!!!!!!!!!!!!!!!!!!!!!!

llllllll

MAGG! IIIIIIIIIII ALTITUDE
13¥ East As shown
o

;1




A%t _Attacnment ¢

EQUIPMENT ANALYSIS SPECIFICATION LIST

A. Transmitters: AN/GRT-21 and AN/GRT-22 (TO 31R?-2GRT-102)

Percent of modulation, 0 dBm input: 90..+10-
Percent of modulation, -15 dBm input: 90%+10
Percent of modulation, +10 dBm input: 90%+10"

Distortion:

Frequency accuracy tolerance:
Power output:

Reflected power:

Transmission system VSWR:

Coupler loss
Cu-547:

Antenna VSWR
AS-1097/GR:
AT-197/GR:
AS-1181/UR:

10% at lower limiting

15% at upper limiting

+0.0005% with freq synthesizer
10 watts minimum, low power

50 watts minimum, high power
2.5 watts maximum, low power
12.5 watts maximum, high power
Normal operation at Carrier
power with VSWR not qreater
than 3 to 1

2 dB maximum {TO 31R1-2GR-142)
;1 maximum (70 31R1-2GR-241)

.6:1 maximum (TO 31R1-2GR-161)
:1 maximum (TO 31RI-2UR-31)

N+

B. Receivers: AN/GRR-23 and AN/GRR-24 (T0 31R2-2GRR-112)

Frequency accuracy tolerance:
Sensitivity:

Signal to noise:

Squelch threshold:

AGC characteristics:

Audio output:

Distortion:

Transmission system VSWR:
Coupler loss
Cu-547:
Antenna VSWR
AS-1097/GR:
AT-197/GR:
AS-1181/UR:

+0.0005. with freq synthesizer
Juv maximum

10 dB with a 3uv input

3uv (TO 31R2-2GRR-1.6WC-.

3 dB maximum variation wit:.
signal of 6.v to lv

+20 abm with older prean, e

module, +14 JdBm with newar
predariniy Trer moasie

for frequeroies 300, 1800. and
3000 He witn g iv in.t LU
maximum with 3¢ moduiat on,

20 maximur witn w0 mooi3tion
no <pecification av . ria i

2 dB maximum (TO 31R;-/GR-142)
maximum {70 31R1-2GR-241)

1
2601 maximum {TC 31R1-2GR-161)
1 maximum (TO 31R1-2UR-31)

P — D

I

|




Attachment 8

AG-2

TITLE

EQUIPMENT ANALYSIS SPECIFICATION LIST

R

Transceiver: AN/GRC-171 (TO 31R2-2GRC171-2)

Percent of modulation, 0 dBm input:

Percent of modulation, -15 dBm input:
Percent of modulation, +10 dBm input:
Transmit audio distortion:

Frequency accuracy tolerance:

Power output:

Sensitivity:

Signal plus noise to noise:

Squelch threshold:
AGC characteristics:

Audio Output:
Receive Audio Distortion:

Antenna VSWR:
AS-1097/GR (TO 31R1-2GR-241)
AT-197/GR (TO 31R1-2GR-161)

Transceiver: AN/GRC-175 (TO 31R2-2GR-1042)
Percent of modulation, 0 dBm input:

Percent of modulation, +10 dBm input:
Transmit audio distortion:

Frequency accuracy tolerance:

Power output:

Sensitivity:

Signal plus noise to noise:

Squelch threshold:
AGC characteristics:

Audic output:
Receive audio distortion:

Antenna VSWR:
AS-1181/UR (TO 31R1-2UR-31)

85% to 95%

85% to 95%

85% to 95%

10% maximum

+ 0.0005%

16 watts minimum

3 uV maximum

10 dB minimum (notch tone method)
with a 3 uV RF input

3 uv

3 dB maximum variation with RF
input signal changing from 6 uV
to 1 Volt

+20 dBm (100 mw)

10% maximum with a 1 Volt RF
input modulated at 30%.

15% maximum when modulated at
90%

2.00:1 maximum
1.60:1 maximum

90% minimum

100% maximum

No Specification Available

+ 0.001%

25 watts minimum

3 uV maximum

6 dB minimum with a 3 hard uV
RF input

3 uv

3 dB maximum variation with RF
input signal of 5 uV to 100 mV
+20 dBm (100 mw)

7.5% maximum with a 1 Volt RF
input modulated at 30%.

20% when modulated at 90%

2.00:1 maximum

w

T8-80781

e —— —t—

.- ——

- p— ey




_Attacorient

YTITLE

EQUIPMENT ANALYSIS SPECIFICATION LIST

—

i

|

A. Communications Control Equipment:

AN/GRA-81 and AN/GRA-83

1. Line, Speaker, Phone Amplifiers: AM-4571/G (TO 31R1-2G-102)

Gain:

Noise level:
Distortion:

-20 dBm input at 1 kHz, output should not
be less than +30 dBm (or 50 d8m minimum
gain

-40 dBm maximum

5% maximum at rated output (2 watts; +33
dBm)

2. Microphone Amplifiers: AM-4568/G (70 31R1-2G-112)

Gain:

Noise level:
Distortion:

B. Communications Control Equipment:
1. Microphone Amplifiers: 7A1A8
Gain:

Noise level:
Distortion:

2. Speaker Amplifiers: 7A1A2

Gain:
Noise Tevel:
Distortion:

3. Headpnhone Amplifiers: 7A1A4A
fRain:
Noise level:
Cictortion:

4. Monitor Amplifiers: 7A1A48B
Gain:
Loise level:
Jistortion:

5. Receiver Amplifiers: 2A1-2A2

Gain:
Noise level:
Distortion:

-64 dBm input at 1 kHz, output should not
be less than +8 dBm (or 72 dB minimum

gain)

-40 dBm maximum

5% maximum at rated output (200 milliwatts,
+23 dBm)

0J-314

18 dB minimum

-40 dBm maximum

59 maximum with amplifier adjusted for
compression

40 dB minimun
-40 dBm maximum
5. maximum

20 a3 minimum
-40 dBm maximum
5  maximum

No specifications available
-40 dBm maximum
57 maximum

dO doin mi“imum
AN 4% raxirum

3 maxinum




Sttachment 8 hé-i

TITLE

TQUIPMENT ANALYSIS SPECIFICATION LIST

A. Line, Speaker, Phone Amplifiers: AM-4571/G (TO 31R1-2G-102)

Gain: . -20 dBm input at 1 kHz, output should not
be less than +30 dBm {or 50 dB minimum
gain)

Noise level: -40 dBm maximum

Distortion: % ?aximum at rated output (2 watts; +33
dBm

-~

3. Microphone Amplifiers: AM-4568/G (TO 31R1-2G-112)

Gain: -64 ¢Bm input at 1 kHz, output should not
be less than +§ dBm (or 72 dB minimum
gain)

Noise level: -40 dBm maximum

Distortion: 5% maximum at rated output (200 milliwatts;
+23 dBm)

REMAFR n S




Ac httachre:. -
— ,
i AM RADIO COMMUNICATIONS EQUIPMENT ANALYSIS
iMultichannel, j
COLATION PATE i
Luke AFB (GCA) Séptamber 1980 |
:
TRANSCEIVER NOMENCLA TURE AN/GRC-171 ,
J
|
SERIAL NUMBEF 1138 {
FREQUENCY M 225.0 \ 312.0 395.0 i
INITIAL ADJUSTED i INITIAL f;BJUSTED INIVT LA E ACJILUSTED
[ ! ;
MODULATION LEVEL - 81* 86 ! 86 90 86 ! 90 |
! ' ! }
| UEPER LM TING - 81% 86 | 86 90 86 90
; LOWTR LIMITING - 81* 86 1 86 ! 30 86 90
. ; 1 A !
| i ‘ ‘ ! ; .
i TRANSMIT DISTORTION ” I 5.¢ : 5.4 ! i 5.2
| i J; Ly
f | i -
FREQLENCY ACCURACY | .00003 . .00004 | | -00004 |
{ 4 ‘ "
] ] I | :
FPCWNER OUT ! ‘ : !
Sonw:«wc ¢ WATTS 27 l 24 ! ' 23 :
a— iL 1 e
. | (
SLNE TIVITY 2.2 2.1 I L2 .;
L 4 I 1
| r T : ,
b aNA. vo e s { : , | ]
| wonAL TO NG 18 15 136 145 5
- \ % = — :
‘ | i : :
SOLE L e TARESGHOLD e i 3 3 I 4* 3 g
_ 4 | 1 - ey
; ' | i | ;
{ ac dB I ! ' !
i i 0.6 1.0 ' | 0.8 ‘
- - i —t— - ———— e
Equip -2 20 , 20 | 20 7
AL U Line dem -16 0 | o ! 0
| o . |
] T
| ‘ |
RECEIVE DISTORTION - 6.4 ; 6.8 5.0
-
ANTENMA VEWR 1.5:1 1.5:1 1.5:1
—"(F_MA . - T
* Jut of tolerance

AFCC © "™ . 957a

ROA




Attachment 9 A
AM RADIO COMMUNICATIONS EQUIPMENT ANALYSIS
(Multichannel)
LOCATION DATE
Luke AFB (GCA) September 1980
I
TRANSCEIVER NOMENCL A TURE ; AN/GRC-175
__Jlr_.____ .
SER'AL NUMBER ‘ 66184 i
. ]
!
FREQUENCY Mhz 116.0 [ 124 0 ;
I INITIAL ACJUSTED T INITIAL ADJ:f;D ) “N - f-.,‘ﬁ_é:‘.ﬂ‘:r o
e S .
! |
MOT ULAT ON LEVEL - 60* ’ 60* '
| T
UPPER LIMITING - | :
1 N/A ' N/A - |
! i ’ | '
. | ' :
LOWER M T 86 ‘: 68* : 68* X i
. : | ~
TLANS MY O ATORTION 48 : 94 | J
: i ‘
! i 1
FSEL . ENUY ACCLRACY - ] .0001 (.0001 i
— i ! ';
RF OOW:  OLT ) ’ ‘
e WATTS!  3g | 41 |
| ;
| 1
SENBTIVITY e 3 } 3 '

1 _ 4 !
| | | |
i JNAL TO NOISE d8 7 f 10 [ i
T ! " ' | |
} SQUELCH THRESHOLD pi ' 3 | 3 ’ i
. | L )
; w ‘ 1
? ! ; i
e °® 1.0 lo0.4 ;
- - | B

vt uouT Line asm | 0.8 1.8 ?
R | I

|

I Qe 7 .8 5 aTORTION - 10 13 |

P ——— - _;_*,_ e et e e

NTONK 5 | " '
ANTINNA SR 1.17:1 1.17:1 ! " !
e — S S R - . >_,.___1
HEMARMS i

* Qut of tolerance - referred to maintenance

AFCC /27" 9570 e
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AY- 2 Attachmert - ‘
AM RADIO COMMUNICATIONS SQUIPMENT ANALYSIS |
Multrchannel)
LDCATION DATE
Luke AFB (Control Tower) September 1880
TRANSCEIVER NOMENCL A TURE AN/GRC~171
LERIAL NUMBER { 547
- } T
PEEDLENTY lakd t
§ . 225.0 1 312.0 :, 395.0
. . I
INITIAL ADJUSTED INITIAL ADJUSTED T INITIAL 7 ADIUSTED
MOTULA® o LevEL 99* 90 1 90 90
“+ i |
T o ]
' i
UPPER LIMITING ggx 90 } 90 90 !
| : !
LOWER LMITING " 99+* 90 ]‘ 90 90 ;
\ ] +
- | ’ ‘
! RANSMIT DISTCRTION 8.0 4.2 \ 3.8 X 4.7 |
; | —
! u
! !
FREQUENCY ACCURACY L .00002 Ji .00002 .00002 !
}r l
: |r 1 :‘
AF FOWER OLT , “ ! i !
FORWARD WATTS | 18 16 : 17
n ] r ?
& J{ 1.6 2.2 | 16
| : L "
I T 1
| | | z | |
f STNMAL TO MOISE d8 [ 15 | 12 | 18 !
e ; . | L N
{
: i | |
} o LG THRESHOLED i ok 3 ! 3 ; | 3
{_.___A_,« _ | ‘E _ ; .
; i I ﬂ |
P A a8 0.6 S ‘ ! 0.7 |
S i e ( ’ u -
e T T T
‘} .
{ au < ou Line dam -10 * 0.0 0.0 l 0.0 |
| —
{ F7E vE DISTCRTION 7 8 i i Q n
- | a -
CUTINNA USWR x *x ] ‘[ % j
, | I S
|
: * Jut of tolerance
** Not measurad )
I

AFCC .20 957a

L1 SR

|
y
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Attachment 9 AG--.
AM RADIO COMMUNICATIONS EQUIPMENT ANALYSIS
{Multichannel)
LOCATION DATE
Luke AFB (Control Tower) September 1980
TRANSCEIVER NOMENCLATURE AN/GRC-175
-4
LERVAL NUMBER 585
FRODIENCY Mtz 116 O 124 0
T INITIAL ADJUSTED INITIAL ADJUSTED INITIAL ABJUSTED
MITUCATION LEVEL 60* * 60*
UPPEZ LIMITING - [ N/A N/A
LOWER LIMITING - ‘
100* | 100*
TRANLM T DISTORTION - “
7.3 % 14
|
TRELLENY comAcy e .00001 | .00001 ! |
| | T
SE OGO AER OuT Tl i | i
FNLHARD WATTS: 25 | 34
t !
et . 3.0 ! 2.5 |
. |
! : I ‘ i 1
N | E | : |
i VAL TO NG SE de ‘ 10 l ! 14.5 ‘ : |
- e : T -
; e Theive 240U it i i i
' R 6 N 3 | L
E E ] i ; :
P LR . 0.2 !
. o e - L |
t ; | !
: 1
, D O Line dBm _6.0 -6.0 I
Tt T T
! 13 s ~ ON 10 8 :
b I | |
r T 1
!
‘ AT NIA USW —J“ e ik l

cr MA e

* Qut of tolerance -
** Not measured

[ T

referred to

maintenance

Q&7~

AFCr e

Py

it




Attachment 9

[ AM RADIO COMMUNICATIONS EQuIrMENT ANALYSIS P eptenber 1950 |
LOCATION -
Luke AFB I
FREQUENCY MHz 126.2 134.1 289.6
1. TRANSMITTER NOMENCLATURE AN/GRT-21 AN/GRT-21 AN/GRT-22
2. SERIAL NUMBER 531 329 3521 i
"""""" INITIAL | ADIUSTED (NITiaL | ADsUSTED INITIAL ADJUSTED
3. MODULATION LEVEL 79* 88 95 86 }
4., LOWER LIMITING 81 88 go 83
5. UPPER LIMITING 77% 86 95 88
ls. DISTOR T ION 4.6 B 9.2 3.5 :
Ev. FREQUENCY ACCURACH .00007 J‘I 00002 00006
" I
o rormane g | 10 6.8* | 10 ™ 10
I ' T
:9. COUPLER VSWR N/A | N/A 1 1.7:1 : 1.3:1
— - + T T
t ) H ‘r 'r l Is) * I '
['n CoueLER LOSS di N/A | N/A ! ! 2.4 1.8 |
o U R L
. ANTENNA L SWR 1.66:1 | i 1.1:1 ll ) ! 2.4:1 2 )
’ i : : !
- l e ‘} | !
{12, RECEIWER NOMENCLATURE AN/GRR-23 AN/GRR-23 AN/GRR-24 |
iy <ERiAL NUMBER 66-353 6270 ‘ 4913 ‘
e e - e, - T
jm, FREQUENCY ACLURACY 0011 \ 00005 00016 '
—— e e e - +- —
115, e NT TVITY Uy 1.8 | 1.3 40* PN
- S A S .
16, SIGNAL TG NOISE an 21.0 | l 13.5 7.5% i5.0
T ET
i!h Tt eL SR THRESHOLD uv ‘ 18* 3.0 ! 2.0* 3.0 3.0
r b - e ~
18, Ay ' 1.0 . ]’ 1.0 0.5
's. avoro our EQUip | ~2.027] 20 _~ L?.‘sj?""rm 2670 19.5
e Line 20.6 1 0.0 1.8_0.0 1.0 0.0,
;:o. DISYORTION . 11.5% 1.2 3.4 " 1
- — ‘ + i
COUPLER VSWR ' . i !
[ o L—-N/A _WL_ _.,N/A e 1.06:1 J
s " NA L NA L 1.6 ]
“_-: ANTENNA VSWR '1.3:1 1.4:1 1.04:1 J‘
' ] )
- |

[??ﬁ%sof tolerance

AFCS nr(o: k:n 957

PREVIOUS ECITION IS OBSOLE T Y
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Attachment § A3-6
I AM RADIO COMMUNICATIONS EQUIFMENT ANALYSIS ED‘gzptember 1980
LOCATION t
Luke AFB {
FREQUENCY MHz 349, 7%* 389.8 395.0
1. TRANSMITTER NOMENCLATURE AN/GRT-22 AN/GRT-22 AN/GRT-22 !
2. SERIAL NUMBER 14584 14841 3409
- INITIAL ADJUSTED INITHAL ADJUSTED INITtAL ADJUSTED !
3. MODULATION LEVEL 100* 90 88 86 90 I
4. LOWER LIMITING % 97 81 | 82 81 86 l
S. UPPER LIMITING % 100* 92_— 90 86 9(—)» |
6. DISTORTION % 14 .5* 12.0 3.8 3.9 6.4
?7. FREQUENCY ACCURACY = .00009 .00002 .000002
o Or FOWER OUT Wattn g 10 g 1o | s2x| w0
- +
5. cousLeR vswR 1.08:1 1.2:1 o 1.27:1
—
10. COUPLER LOSS an 1.8 1.5 ; 1.7 i '
11, ANTENNA VSWR 1.1:1 1.6:1 ‘ 1.2:1 l ‘
! /
B L ]
12 RECEIVER NOMENCLATURE AN/GRR—24 AN/GRR_24 AN/GRR_24 f
13, SERIAL NUMBER 4338 3243 4912 ’
14, FREQUENCY ACLURACY .00007 .00005 .00005 E
15, SENSITIVITY uv 30* ! 1 1.2 ( i 2.4 )
15, SIGNAL TO NOISE JB 3.5* 13 17.2 é ; 11.5
17, SLLUELCR THRESHOLD uv 3 O 3 0 _?—— i 3 O i
. . : i . |
i :
6. AGs 0.5 0.5 0.7
19 ) E i m 21 * .8 /-’
|12 Avero our %"” Ga o0 s 198570 e 2260 |
20. DISTORTION ) 2 5 3 2 r 2 O i
: : :
:”OUPLER vewe 4.4 1* 4.4:1* l 3.54:1% 1.04:1"
22. COUPLER LOSHS af 5. 7% i 5.0* 5.5% | 5.0* 4.0% 1.9 ;
”_’ ANTENNA VSWR 1.08:1 1.04:1 1.02:1
!

REMARKS

* Qut of tolerance

** Metering circuit switch affects modulation.

FORM
AFCS ocr 16 957 ©eRrEvious €0I1TION 15 ORSOLE T E




Al10-1 Attachmen:
RF TRANSMISSION SYSTEMS ANALYSIS {
LOCAT ON ‘T LATE !
Luke AFB (Transmitter Site) | September 1380
ANTENNA COUPLER
j L 4 ) w
NO TYPE VSWR L;iilri \,ZZE? SERIAL NO. | CAVITY jm{oss‘ﬁdBAm. ‘[‘N,T' VSLR 0.
' AR y 1
1 As-1181 | 1.66:1 | 126.2 % { } ; l
- T T I i ! — - r + e T aamms
21 AS-1181 | 121. ! ' !
S As-lel | 130 1 I _4{_*21, 5 G S wj
3 AS-1097 1.20:1 . 42 feet) 395.0 L1 1.7 1.27:1 |
S S S R ! - R
: : 2.40.i* | 289.6 2 2.4* 1.8 1.70:1 1.30:1
' I - I | 1065 r + - T
L_g T 1.70:1 243.0 E 2.1 1.8 . 1.70:1 1.02:1
! ' T N N ; " K
L | 1.80:1 TL 335.8 4418 L6 1.70:1 1.10:
| ‘ a j |
4 AS-1097 | 1.60:1 | l Spare | . ;
T T T
5 | As-1097 | 1.50:1 . | Spare 1 o
1.80:1 | 337.7 2 1.5 1.15:1
—— ' 1050 : 5 + ‘
1.50:1 | 242.3 3 . 4.8% 1.6 ;4.00:1% 1.02:1
| ! I | E
1.30:1 | 375.2 4 1 1.5 01.13:1
| : 1 } !
6 AS-1097 | 1.70:1 296.1 1 . 1.9, 1.5 |1.60:1 1.06:1
T T . ,
| ! ! [ i
[ 1.20:1 325.9 | o 2 1.5 (1.02:1)
],‘ 1.30:1 ¢ % 266.4 3 1.6 ;1.02:1
! L0 372.2 ' 1.4jj 1.06:1
| ' : ! - !
7| As-1097 L 1.30:1 ! | Spare ; | B
‘ , ! ! u s
. ! ! . :
5 5 AT-197 1.106:1 | Spare ; N
| | o ! B T
| 10 AS-1097 ; 1.10:1 . 349.7 1 . 1.8 1.08:1
: | ; i K
I 1.60:1 89.8 | 2 1.5 | 1 1.20:1/
____Jr-___‘__ 1.10:1 301.5 3 2.9*1A,_1é_if_1_._80:_14 ]
‘ ; i
IR B S O /T3 N 316.9 4 | 1.4 11.70:1
i L | |
i ! —
e MARKS }
* Qut of tolerance |
AFCC OFYV. 926
k. ——— 5




Attahcment 10 Al _
RF TRANSMISSION SYSTEMS ANALYSIS
LOCATION DATE
Luke AFB (Transmitter Site) September 1980
ANTENNA COUPLER
NO. TYPE VSWR LCEANBGI}EH (,F":Ez? SERIAL NO. CAVITY '-'TNITL.—OSS (dB)ADJ. TNIT. VowR ADJ.
11 AS-1097 2.00:1* 291.1 1 1.8 1.80:1
1.10:1 372.9 2 1.5 1.02:1
99
1.06:1 269.9 3 2.3* 2.3* 11.30:1] 1.30:1
{
1.06:1 Spare 4 |
12 AS-1097 1.17:1 311.2 1 1.5 1.17:1
1.35:1 257.2 2 1.9 1.13:1
1888
1.40:1 349.0 3 1.5 1.04:1
{
1.70:1 388.9 4 1.7 (1.50:1
13 AS-1181 1.10:1 134.1
14 AS-1181 1.70:1 Spare
15 AS-1181 1.70:1 120.5
I
|
REMARKS

* Qut of tolerance

AFCC J°7. 926




A10-3 Attachment ..
RF TRANSMISSION SYSTEMS ANALYSIS
LOCATION . DATE
Luke AFB (Receiver Site) September 1989

ANTENNA COUPLER

NO. TYPE VSWR L%ANBGETEG (;ITIE:? SERIAL NO. | CAVITY n»u'rl.-%s (dw/ADJ. INIT. = ADJ. -

B-1| AT-197 1.02:1 110 feet| 395.0 1 4.0* 1.9 (3.54:1% 1.04:1
1.04:1 289.6 |, 2 1.6 1.06:1

| 1.04:1 256.9 3 1.8 11.22:1

l 1

i 1.04:1 243.0 4 7.3* | 4.0* [6.7:1*

‘ 1

B-2 | AT-197 1.13:1 335.8 1 2.8%| 2.4% |1.60:1
1.08:1 349.7 2 5.7% | 5.0% |4.40:1%
591 |
1.04:1 389.8 3 5.5% | 5.0% 14.40:1%
1.40:1 301.5 4 2.5%| 1.6 |2.70:1% 1.20:1
8-3 { AT-197 Spare 1 (
1.04:1 337.7 2 1.4 1.30:1
1329 .
1.08:1 ! 242.3 3 | 3.3*, 1.3 |3.00:1% 1.08:1
T { B T
1.35:1 | 375.2 4 | 1.4 11.20:1
T
B-4 | AT-197 1.13:1 296.1 1 1 1.5 }1.06:11
i

! 1.02:1 325.9 2 3.6% 1 3.4% 12.90:1%

' 623 ! ! !

g 1.02:1 | 266.4 3 ' o3.2% | 3.0% 2.27:1%
1 ¢ t 1 ‘ -
] 1.02:1 | 372.2 4 10.0* | 9.0* 10.7:1* |

3-5 | AT-197 . 1.06:1 | - 257.2 1|17 2.70: 1%
B T i | T !

i 1.06:1 | 349.0 2 C1.7 1.06:1]

T r 1427 [

B 1.50:1 388.9 3 4.4*| 1.9 ;2.90:14 1.04:1

i ] i

| 1.10:1 311.2 4 115 1.13:1]

i o T 1 ]:

| | '

! T

| | |
REMARKS

* Qut of tolerance

AFCC  FORM. 924




Attachment 10 A10-4
RF TRANSMISSION SYSTEMS ANALYSIS
LOCATION DATE
Luke AFB (Receiver Site) September 1980
ANTENNA COUPLER
v | came | emea [y btosee | ves
B-6 | AT-197 | 1.20:1 316.9 1 ’ 1.9 | 1.5 |1.10:1] 1.35:1
Spare 2 L2% N/A | 1.02:1
1413 ; t !
1.20:1 291.1 3 3.2¢) 1.9 12.60:1F 1.02:1
1.20:1 372.9 4 0 5%t 3.2%4.0:14
B-7| AT-197 | 1.20:1 Spare I |
B-8| AT-197 | 1.10:1 Spare | TL |
i ' !
A-1! AS-1181 | 1.40;1 134.1 : TL | |
o T
A-2| AS-1181 | 1.60:1 | 121.5 | i [
A-3, AS-1181 | 1.30:1 | 126.2 | L |
- . i T o
: | ‘ !
| A-4 | AS-1181 | 1.60:1 120.5 | j\ ;
: ! ) !
A-5| AS-1181 | 9.0:1* | Spare | | }.
f B 1
‘ : |
1 % |
? + ! |
? ' | T
i | ‘ !
| - I
r | ]
| | -
i :' ?
* B ! j
i ! ! ‘.
!
1
1
REMARKS

* Qut of tolerance

** Moved frequency from port 4 to port 2 to reduce insertion loss.

ArCC

FORM
AUG 80

926

A




AlQ-3

Attachoent

RF TRANSMISSION SYSTEMS ANALYSIS

e

X - DATE
°*TUuke AFB (GCA) September 1980
ANTENNA COUPLER
No. TvPE VEWR cABLE Frea | eai No.1 cavity b2 —
1 | AS-1097 | 1.10:1 | 349.7 ‘ . | '
— T VHF I H B
2 | AS-1181 ! 1.17:1 Multi ! :
an UAF T T T T
3 | AS-1097 1.50:1 130 feet! Mylti ,
Al T N
5 | As-1181 | 1.80:1 120.5 | 1 | |
| . " ’ b
6 | AT-197 | 1.04:1 Spare | | |
I
i ! .
. ; — T T
‘ 4’ | | o
} I 1
— : |
i I .
! ;
! [ !
T " f — 1
i , 1 1
B | ! &
i T !
X ! i | ; _
i | |
- ——+ —t— — ] + t— -]
j ' ! ,
. l + W:ﬁ .
{ | \
L i l
; ! =1 ,
, ! i f
e T -
| 1 :
g B
N L | |
I ] [ E
_ i _ :
!

HEMATInS

FO RM
ALG a0

AFCC 926
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Attachment 11

;\"’.n:} .FIER . ‘H\T;\
L'—‘\':—,.——""‘.. - - e T Knil of -
Luke AFB o (GCA) September 1980
Audio Frequency Amplifier AM-4568/G
(Microphone Ampiifier)
Serial hurber 605 647 460
Position ASR-1 ASR-3 ASR-2
Input Level dBm| -35.0 -35.0 -35.0
g pm e S - S S .
pm i Y | Output Leve! dém! 19.4 19.4 19.8
E!Z T - - -
A | g | Dbistertion % 3.0 2.5 2.9
S , . .
M
u fce i 47.5 | -48. -58.
R L_yowse Level dBm| -47 48.0 58.0 ]
o Input at Limiting dBm| -39.0 | -39.0 | -39.0
E
N Qutput at Limiting dBm| 19.2 19.1 19.8
T
S i P - .
Input Level dBm| -64.0 -64.0 -64.0
% Output Level dBm{ 21.2 20.4 21.6
& | Distortion x| 8.6%| 9.2% 15.0*
!
| Noise Level dBm| -42.0 -28.0%| -50.0
L {
I
| n
* Qut of tolerance z
AFCS W0 906 GENERAL INFCRMATION ‘




1i-¢ Artacnoert 10
AMEL D TIR UATA
e =T T o - e - 2t ol -
Luke AFB {GCA) September 13&y
Audio Freguency Amilificr AM-3571/G
?
- v SR S e
! ! Freguency MHz 349.0 372.9 j 291.. 7 3e8.9 i 1331 RN
! S |input Leve) dem . -2.4 = -Z.6 i -2.4 1 -2.6 y -2 =S
Y T A AR PR— [ e e —_— e
! |
£S5 outiut Level dgm | 27.0 | 27,0  27.0 270 27.0 1273
Al T b - 1
S E E ipistortion o i
g oM —~ i
K Noise Level wx
E e
§ w AN s S
E . [Input Level dBm | -20.0 |-20.0 [-20.0 ;-20.C |-20.C -’00 |
N.g — S R R SV B
T [ A lCutput Level d8m . 30.0 30.0 | 30.0 | 30.0 30.0 1 30.0 |
S 1 — ; i )
N |Distortion 5] 4.8 4.7 4.6 | 4.7 4.7 | 4.5
. T ‘ ' ! ) -
Noise Level ddm | -7.6" -7.0f -7.00 | -4.8 | -14.3 j-lis f
** High noise levels caused by a defective power supply. After the power surpiy
was replaced, noise levels were measured through the amplifier alone.
Audio Frequency Amplifier AM-4571/G
T 7 VPSR AR B
, ! Frequency MHz | 257.2 .+ 243.0 i 349.7 | JOI.Q_{ 386.8 Sl.E
Pt ; -~ e e Sl
| S | Input Level dom | -2.0 | -5.6 | 2.4 ; -2.5 | -2.6  -5.5 |
MY | : ST T S L
£ ? Output Level dsm | 27.0 | 27.0 7 27.0 , 27.0 27.0 27.9 |
A { - — e ——
S ‘ | Distortion 5! 6.8* | 5.0 4.1 50 | 3.2 | 48 |
U )\T 1
R Noise Level dBm | -48.6 -58.5 -49.0 ]-44.0 r-57.0 1 -83.0 |
t - —t .____1
lw T — | J— b 1 —
£ ] | Input Level dgm | -20.0 |-20.0 |-20.0 |-20.0 |{-20.0 {-20.0
; Yoo G :——-' - + —— ___;
T A |Qutput Leval dBm 30.0 30.0 i 30.0 J 30.0 30.0 , 300 i
S Ir — 1 — ‘
N | Distortion % 7.0% 4.7 4.3 5.0 2.5 | 5.0 ]
RS e —— - i 7)
: 0i -41. -43. -38. -40. “41.6 -5,
L?_L‘muLEp1se Level dgm | -41.5 43.0 jgﬂgi_ 40.0 9o

Y

* Qut of tolerance

*#**Replaced with spare

FORM
MAY 7]

AFCS 706

GENERAL INFORMATICN
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Attacrrent 1l All-J N
AMPLIFIER DATA i
'TF"_ N 'ﬁ'v‘—““"" “EYLC ,
Luke AFB {GCA) September 1980 i
Audio Frequency Ampliiier AM-4571/G %
o T'ASR-1 | ASR- sr ASRl ASR-3 SR-3 SRz |
L ! Phone | Speaker ﬁﬁone _ Speaker| Phone { Phone
3 Input Level dBm | -34.6 -34.6 -34.6 -34.6 -34.6 -34.6 %
M e ; ?
£ 1S {output Level dam | -5.0 | -5 - - ; 5.0
t utput Love . .0 5.0 5.0 5.0 5.0
ATt e , |
S ? Distortion % 2.8 3.8 3.1 4.0 3.6 3.0 j
| M =
R ‘Noise Leve. dBm : -48.0 -47.5 -49.0 -40.5 -40.0 < -46.0 i
f LIS S o
L—--—-q ! ¢
M :
£ i Input Level dsm : -20.0 -20.0 -20.0 -20.0 -20.0 -23.0
N1GgG T T ' -
T { A {Output Level dsm 30.0 30.0 30.0 30.0 30.0 30.0
S ‘ - -
N |Distortion 1 4.0 4.4 4.5 5.0 4.0 5.0
. _ i
} Noise Level dbm l -38.0* -35.0* -36.0* -36.0* -38.0% —33.0*J
!
Audio frequency Amplifier AM-4571/G
ASR-2 | ASR-2 3
| Speaker | Phone e '
1 T 1 !
; . 3 | Irput Level dn | 36 | _34.6 ! ! !
Pty | ; , -
t E | S {Outpat Level dBm , _5. 1 -5.0 ! i
LA I — — , - .
by E Distortion % ' 2.8 2.9 t :
; UM r— : - ﬁ
bR r_Noise Level dB8m -47.0 -44.5 i
¢ - . .
b i - __.i
£ ’ Input Level dBm | _20.0 -20.0 i
NG ;
T A Output Level dBm 30.0 20.0 E
S —-—
N ] Distortion % 6.0*% 4.1 }
, T T - i 1
! Noise Level dBm -38.0%| -33.0* J _J. |
— -“_ e —— e e —emim I —
* Jut of tolerance J
AECS Y, 906 GENERAL I'FORMATION




——————

113 A A bR C RO A~ —

e

L Septemher 1980

U AT

Luke AFB (Control Tower)

Audio Frequency Amplifier AM-4571/G

* % *%

Pos 1] Pos 1| Pos 1 | Pos 1 | Spare ' Spare !

t T ,
L |osition i spke 3| Spkr 2 | Spkr 1 | Phone 1: Phone 1 Phane I ;
'S input Level dsm | -49.5 | -49.5 | -33.6 | -31.0 ! L =310 f
By - + A s S - i — |
£ 'S loutout Level gm0 0 |0 0 ! ; y
AT f e e e L
S | E |Distortion x| 12 0.8 | 0.5 ' 3.0 | 0.5
U M T 1 T : L T - bt
(& i !
R ! ‘Noise Level dBm ‘ -50.0 | -50.5 ! -53.0 | -50.0 | -60.0
E | e e — JJ - - ,____.‘,.., .__I. - - . ——
M ; “r ; T e
E ! {lnput Level dan  -20 -20 20 , =20 Po-ot - 20
NG - b — S I
T { & 'Output Level dém | 30 {30 C30 : 30 | o 30
S | I 4. | SIS SR e ey e
.+ iDistortion ¥ 2.4 2.2 4.6 ' s.0% | 1ir 5.3
{ + 3 —~+ - — e ol e ———
| Noise Level dBm | -48.0 | -49.0 | -47.0 | -33.0 | -32.5% -50.0

Audio Frequency Amplifier AM-45771/7

N * ! 0 Ty T T
1 i ;
: [ ,_~_~+,- e e e b e e
[ . ' : ( 5
P2 | anput cevel dBm { , L. ; i ;
M ! . T R T [ "
C 2 {Output Level d8m L ! ? { |
9 |l ;‘ ( ™y 5 . T } T T T 7 7 o o !
St ifistortion 4 : i ! :
- ~ s e : —_—
! Noise Level dBm | : ’
! e e e e e ————e— 4

! !

)
i L G
{ input Leve) dBmTL T | ; l
r (

pr e —————

| i . .
T S

G o ——— e e

% B o T SR N © JEUNE

A | Qutnui Level dim !

[ ————

|
{ N LDismrLion %

o ______j._____ ——- g_ﬁ — e -

ISR S I

___H-_
l I
=1

L :'\‘ Nt ce Lcw:“l_ dBm '

*Jut of tolerance

T

** Replaced with spare.

S

"o RAMm

AFCS  wav 1e 905
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Artachient 1.

¥

T'TLE

AMPLIFIER DATA

LOCATION

Luke AFB

(Control Tower)

1 o

September 1980

Audio Frequency Amplifier AM-4568/G

(Microphone Amplifier)

. | . 1 '.
Serial Number 6 g ; | |
Position ] 2 > [ ; e
) 1
. Input Level dBm| -35 -35 -35 i ‘_:_ o
Y | Output Leve} dBm| 19.2 20.0 19.4 ! :
M S i i _4
£ A :
A E ' Distortion % 3.0 3.0 2.5 1 i
S ! L | .
M 5 ;
g | Noise Level dBmi -50.0 -75.0 ~72.2 i :
5; Input at Limiting dBm| -39 -39 l -39 l
3 ‘ — " (
N | Output at Limiting dBm{ 19.0 13.8 | 13.¢ n K :
T L
S e ‘
Input Level dBm| -64 -64 -64 E ‘
| G | Output Level dBm| 22 21 22 : t
A | A T A—
- & | Distortion A 5 5 | <
{ Noise Level dBm|{ -7 -40 -1
|
!
— i
AFCS WY 9co GENERAL INFORMATION
W SERRRASSEE S S e e M




All-0 Attacnment 11

SAOUTELCA DATA

'—"‘—‘: VI T Tt T T T T T T Y T T - ““
Luke AFB (Control Tower) September 16&C j
R - i
{
: i
Audio Frequency Amplifier AM-4571/G ‘
f
Tt ) a1 T | f :
Frequenc,/ MHz | 253.6% 289.6 , 171.5%% 115, 243.00r 245.0w
> |Loput Level dBn | pa ! 24 | -6.0 1 -6.0 ' -6.0 @ -6.0
I e e B —
o] % OQutput Level dBm ! 270 L 770 270 v 270 27.0
fﬁ\ U —_— e e —— e eea [, .Tm ———— e e
. - . i i
S h1 Distortion % 4.6 7.3 1.2 0 6.6* . 5.8%
(v — — - 4 =
Noise Level dBm 46.0 | -55.5 | -53.0 | -60.0 | -56.0
|

Input Level dém  -20.0 -20.0 -20.0 | -20.0 i -20.0  -20.0 |

'
b S -

- ———

.

3.0 | 30.0 30.0 © 30.0

f
3
I
0| |
e : s —

11.0% -4.8 6.8% i 1.8 6.4% i 5. 2% i

A |Output Level dBm

(V- st W e o
o]

of

Distortion %

4
!
|

Naise Level don | -44.0 | -48.0 | -48.0 | -51.0 | -50.0 |

— S _ $ —t

Audio Frequency Amplifier AM-4571/G

— ——

{ Freguency MHz 243.@41 289.6_l‘ 126.2*4 126.2 l 33C. Co3I0 00

v i | - -
. S| tnput Leved dem | -6.0 E -3.0 | --3.2 | ,if;gﬁi_,ﬁj? R
£ S |Output Level  dBm ¢ 27.0 | 27.0 | 27.0 | 27.0 1 270 7.0
AT k- S i o
5 | pistorticn p 2.2 4.8 | 64| 4.4 | 4. 4.2
G —_—

R | [Noise Level dsn | -57.5 | -31.0% -38.0 i -59.0 | -56.5 | -50.0 |

|
|
L |Nofse level b '
P T T : _ — SRR QRS N (G —
D | Tiput 1 evel dBi *ﬁ -20.0 | -20.0 | -20.0 | -20.0 | -20.0 | -20.0 |
N I G - —— - _ . i
T, A {Output Leved e 30,0 | 30,0 1 30.0 30.0 30.0 | 30.0 |
S B e S R B e
LN Distortion % | 2.3 4.6 6.4% 4.5 4.1 1 4.4 |
) : - U iy —_—— b e i et e P
' ! faise Level dbtm f -50.0 -30.0% -51.4 | -56.0 -48.5 ! -0 :
| - B — —_ e i e - - ———— — —— e e ———— e - ——— e amn o . A-__.._._____‘VI
; **Renlaced }

J

AFCs OV, 9n¢ GENERAL INFORMATION
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ATtach ert i, Al- .
AM RADIO COMMUJHCATI)E“S SYSTEM LOCP ANALYSIS -
-CLU;; AFB Lontrol Tower) September 1980
o TRANSMIT SIDE
B FREQUENCY. MHz 256.9 121.51 243.0 2%89.6 | 126.2 335.8 395.0
B control Tower |
MIC AME N ane | -35.01 -35.0 -35.0{ -35.0 -35.0 ' -35.0 |
MIC AN DuT S 19.2 19.2 19.2 19.2 19.2 1 9.z 1
P 0.0/ 0.0 3.04 0.0 0.0 0.0 |
MO SE e dii Down 32.2 32.0 33.0 32.2 32.0 32.0
NOISE LEEL dfim o -79.0 | -75.0 -85.0 | -87.0 -85.0 -84.0
Transmitter Site E
chet are (Z, 941 7.6 | -6.4] -1.8| -2.01 -2.0
NOISE FLOOR diE Down :i } 32.6 32.8 33.2 33.0 32.2 32.0
—= T
NOISE LEVEL dBm : -63.0 1 -65.0 -63.0 | -76.0 -75.0 -76.0
RECEIVE SIDE
Receiver Sjte
cABLE auT atim 3.0 ! 0.0 0.0 0.9 i 0.0 ! 0.0 i 0.C
MOIE FLouR 21 Down 23.0 l 23.0 21.6 23.6 ; 21.2 16.¢ ‘ .
N EvE. om | 55,0 | -37.2¢ ] -53.0 | =55.2 | -68.0 | -50.0 | -%u. I
Control Tower ' : _{
CABLL afim -2.4 -0.0 -6.0 | -3.0 -3.2 -2.8 2.6 4
NOISE r_mm dB Down 25.0 24.0 22.0 25.0 23.0 19.0 3.0
- NOISE LEVEL ) d8m -38.0* ! -43.0 | -45.0 ~38.0*| -40.0 -37.0’:A —38.0:
| Line ame dhm -2.4 -6.0 -6.0 -3.0 -3.2 -2.8 j -2.6
Line AmMPoOuT  dbm 27.0 27.0 27.0 27.0 27.0 27.0 ‘l 27.0
norst .00R wven]| 23.0 | 20,0 | 22.0 | 22.0 | 18.0 | 18.0 | 21.6
j‘ fvr dhim -32.0% -27.0%| -29.0* | -28.0*! -46.0* -27.0*[ -33.0%;
** [CU set atl minimum attenuation * Qut of tolerance
AFCS 57 906 GENERAL INFORMATICN
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‘ Al2-2 Attachre, ..
AI RADIO COMMUNICATIONS SYSTEM LOOP ANALYSIS 5
LOCATION TaTE

Luke AFB (GCA) Septenber 1980
TRANSMIT SIDE
FREQUENCY: MHz 121.5 | 389.8 | 301.5 | 349.7 | 243.0 | 257.2 120.5
i GCA !
MIC AMP N dtim -35.0 | -35.0 | -35.0 | -35.0 | -35.0 1 -35.0 | -35.0
MiC AMP OUT dum 19.4 19.4 | 19.4 | 19.4 | 19.4 19.4 19.4 |
casir sur we | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
NOISE FLo0R moewn | 31.0 | 30.8 | 30.0 | 28.0 | 20.0 | 28.0 | 29.0
NOISE LEvEL B -64.0 | -67.0 | -67.0 | ~67.0 | -63.0 | -66.0 | -67.0 t
Transmitter Site f
CAmee e -2.2 -2.2 | -2.8 -2.2 | -2.86 {L -2.0 | 2.0
NOISE £Lo0R 9B Dwn 1 330 33.0 | 33.0 33.0 | 32.0 33.0 30.0
NOISE LTvEL 48 -62.0 | -67.5 | -68.0 | -67.0 | -63.0 | -66.0 i -67.0
RECEIVE SIDE
Receiver Site
camcE ouT stim 0.0 0.0 0.0 0.0 0.0 0.0 } 0.0
NS FLOLR g Down 910 26.6 | 23.5 20.0 | 21.0 26.0 R
| ot im -36.5" | -56.0 |-53.0 | -60.0 -55.5 | -57.0 i -47.0
6CA _:
| ss | oa | 2s |2 | s | <2 |25 |
NonE FLogy ool 200 | 251 | 2405 | 210 | 21.0 L 260 | 0.0 !
NOIE CEVEL aiim -45.0 | -58.5 |-56.0 | -62.0 |-53.5 | -59.0 ;il_.-O‘i
 NEavr e -5.5 -2.4 | -2.5 -2.4 | -5.6 -2.0 -2.5_1
T e weon 27.0 27.0 | 27.0 27.0 | 27.0 27.0 5 27.0 1
(e o an vewn | 180 24.5 | 21.0 17.5 | 20.0 s oo
g“_i e -27.0% | -33.5%|-28.5% | -34.0%| -29.0* | -40.0 -zc.o:f
* Qut of tolerance ‘J
AFCS ST 906 GENERAL INFORMATION
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Attachment 12 Alr-

At RADIO COMMUNICATIONS SYSTEM LOOP ANALYSIS
" “Luke AFB (GCA) Sentember 1980
TRANSMIT SIDE
[ rreauencr. MHz 134.1 | 388.9| 291.1 | 372.9| 349.0
GCA
MIC AMP IN diem -35.0 | -35.0 | -35.0 | -35.0| -35.0
MIC AME OUT b 19.4 19.4 { 19.4 19.4 | 19.4 _
casctour  amm 0.0 00| 0.0 0.0 0.0 .
Mo T oo oo | 31,0 | 29.0 [ 29.0 | 29.0| 29.0
NOISE LEVvEL asm -66.0 | -66.0 | -65.0 | -66.0 [ -66.0
Transmitter Site '
can.e N dbim -2.1 2.1 -2.0 | -2.0] -2.3 -
NOISE FLOCR dLt Down 33.0 2.8 32.8 33.0 ] 29.0
NOISE LEVEL aBm -67.0 | -66.0 | -65.0 | -67.0 | -66.0
RECEIVE SIDE
Receiver Site
caBLE OuT dBm 0.0 0.0 0.0 0.0 0.0 |
NOISE FLOOR 9P Bewn 1 19.0 17.0 17.0 18.0 | 23.5
NO'SE LEVEL 4B -49.0 | -54.0 | -52.0 | -51.5 | -53.0 |
GCA
caBLe v dBm -2.2 2.6 | -2.4 -2.6 | -2.4
NOISE FLO0R e 18,0 18.0 | 16.5 18.0 | 24.2
MoselevEL e -52.4 | -57.0 | -55.5 | -55.0 | -56.4 ]
LINEAME o tim -2.2 -2.6 | -2.4 -2.6 | -2.4 _
LINE aMP OUT  dfim 27.0 27.0 | 27.0 27.0 | 27.0
HOSe FLOOR 40 Dewn | 13 8 15.5 | 16.0 18.0 | 22.2
N"‘wf;[ LEvE ‘Ra. _13.0*4 -3.0% -5 Q** - -§ §¥* | -6.0%* _
p“:;vgep1aced power suppiy and levels dropped to -60dBm or less. Z
AFCS LAY 906 GENERAL INFORMATION ‘ “
“ 1




13-1 Attachment 13
T:TLWE
Fi IGHT PROFILE
LOCATION ATE
Luke AFB September 1980
Track Altitude Power Date
Track Description {ft mSL) Antenna (Watts) Flown
1 R-208 Qut 5100 kX-RJ/GCA-3 10 5 Oct
2 R-208 In 4100 RX-B1/GCA-3 10 5 Oct
3 R-044 Qut 6500 RX-B1/GCA-3 10 5 Oct
4 R-044 In 4500 RX-B1/GCA-3 10 5 Oct
5 R-310 Qut 6200 RX-B1/GCA-3 10 5 Oct
6 R~310 In 4200 RX~-B1/GCA-3 10 5 Oct
7 R-130 Qut 4100 RX-B1/GCA-3 10 5 0ct
5 30 UM Orbit 4100 RX-B1/GCA-3 10 5 Oct
9 R-130 In 3100 RX-B1/GCA-3 10 5 Oct
10 R-270 Qut 5200 RX-B1/GCA-3 10 5 0ct
11 R-270 In 4200 RX-B1/GCA-3 10 5 Oct
12 R-208 Qut 7100 TX-3 10 5 Oct
13 R-206 In 4100 TX-3 10 5 Q0ct
14 R-044 Qut 6500 TX-3 10 5 Oct
15 R-044 In 4500 TX-3 10 5 Oct
16 R-310 Qut 6200 TX-3 10 5 Oct
17 R-310 In 4200 TX-3 10 5 0ct
18 R-130 Out 4100 TX-3 10 5 Oct
19 30 NM Orbit 4100 TX-3 10 5 Oct
20 R-130 In 3100 TX-3 10 5 Oct
21 R-270 Qut 5200 TX-3 10 5 Oct
22 R-270 In 4200 TX-3 10 5 Oct
23 ARC 250°-3300 1000 AGL RX-B1 10 5 Oct
20 NM
24 ARC 2990-330° 1000 AGL  TX-3 10 5 Oct
20 NM
1
REMARY S
* R = Radial 395.0 MHz used for all tracks.

FOoRM

AFCS  wav 75 906

GENERAL INFORMATION
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Attachment 14

Al4-1

MEASURED SIGNAL STRENGTH

DATE

LOCATION
Luke AFB (Transmitter Site) September 1980

TRACK 19
AN/GRT-22

RANGE: 30 NM
ALTITUDE: 4100 ft MSL
FREQUENCY: 395.0 MHz

ﬁﬁﬁﬁﬁﬁﬁ

Magnetic Variation: 13°0 East

AFCS % 90¢

GENERAL INFORMATION




Attachment 14

Algd-2
TITLE.
MEASURED SIGNAL STRENGTH
TEYY

September 1980

LOCATION -
Luke AFB {Receiver Site)

18800 R SRS R AR &1
—

’f\TYTﬁ‘
~

=

&

-

N

AN

\»/;\ ’ b ‘\ //,; ’ \ \\\\‘5 -
/ ’f - + - \\\ \\\“\‘\)/“u
! ! ’ \ W
| il:i':,, : % \\ ‘(\‘\.'\,‘,,“)// 158
200’“l:,\"‘r’varlv|l||\|y‘“"‘:“\»‘)—/"Iu
1w Ty 179
TRACK RANGE: 30 NM
AN/ GRR-¢2 ALTITUDE: 410C ft MSL
FREQUENCY: 395.0 MHz
Magretic Variation: 13° Fast
AFCS 57 508 GENERAL INFORMATION
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Attachpept 1a I JAld-3

TIY o ‘

MEASURED SIGWAL STRENGTH
LOCATION OATYYE

Luke AFB (GCA) September 1980

w_ . X w
My 800l T

3

m[\'%,#’
r,

’

190

TRACK &
Ai/GRC-171

200 ‘\jli'\k’ A ARIRLARES

1
$
l

eV g
s 1
RANGE: 20 NM
ALTITUDE: 4100 ft MSL
FREQUENCY:  395.0 MHz

HEdAAR K S

Magnetic Variation: 13" past
AFCS 50V 904 GENERAL INFORMATION
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Aio-1 Attachment 15

YT . E

HORIZONTAL COVERAGE PREDICTION

Communications coverage predictions can be aivided into two areds, RLOS range
and free space loss. The RLOS predictions are bosed on the surveyed horizon
screening angles and the radio horizon with standard refractive conditions.
Predicted RLOS runge 1s derived from the following equation:

R : -160a 4\/(1603)2+1¢(.~\—E)(1.5O7784)
2

a = Screening angle
R : Range (NM)
A-E = Difference between transmit and receive antenna heights (ft AGL)

Tne RLOS plots generated using this formula are a worst case prediction of
commun;cations range, but can be useful in determining areas of coverage
degradation. In reality, communications coverage is usually ten to thirty percent
petter than RLOS predictions because of ray diffraction beyond the horizon
screens, The RSL predictions are based upon free space loss and the logarithmic
characteristics of RF propagation. The area beyond the screening object and
below the horizon screening angle is commonly referred to as the shadow zone. In
this area, coverage can be more accurately predicted by computing range as a
function of minimum RSL. Minimum acceptable RSL is the lowest level at which
the ground or airborne receiver squelch circuit will activate. The receiver
squelch level for flight inspection aircraft is calibrated to -97.5 dBm; however,
the majority of newer aircraft receivers in the Air Force inventory are calibrated
to -97 dBm. The ground receiver squelch level is -97.5 dBm for the AN/GRR-
23/24/25 receivers. Therefore, most aircraft and all ground receivers are capable
of detecting audio on a carrier level of -97.5 dBin or greater. RSL is calculated
Dy equating system losses, antenna gains, and transinit power as follows:

RSL = P + G-L-20 log(f) - 20 log(r) ~ 37.8

Wiher= P = Transmitter output power (dBm)
G = Antenna gain {(dBi)
L = Coupler loss and transinission line loss (d4B)
f = Frequency (MH2z)
¢ = Range (NM)

The quantity 37.8 is an accumulation of scalivg factors for range in nautical
iles, frequency in megahertz, and conversion of RSL froin microvolts to dBm.

F o

AFCS  wav 5 906 GENERAL INFORMATION
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Attachment 16

AlE-

TITLE

CORRELATION OF ¢RUDICTLO AND MEASURED RSL

LOCATION DATE
Luke AFB {Transmitter Site) September 1980
-50
-60
-70k
RSL
in
d8m  -goF
-90 :
2 + 11 P N + YI‘ T -97'5
-loﬁnn e . 22 T e ol 11 sasaues
20 40 60 80
Track 12 Range (NM)
Radial 208
Altitude 7100 feet MSL
RSL
mn
dBm
1
!
-97.5 :
Range (NM)
Track 13
Radiai 208
Altitude 4100 feet MSL
REMARKS

* Predicted RSL hased on free space loss.
Dotted line indicates receiver squelch threshold.

“

AFCS O 906 GENERAL INFORMATION




N Attachment 16

CORRELATION OF PRECICTED AND MEASURED KSL r
"ot (Uke AFB {Transmitter Site) Cantomher 1980
RSL
in
dBm
. oh Eskwnae] -97.5
20 40 60 80
_ Rarge {NM)
Track 16
Radial 310
Altitude 0200 feet MSL
RSL
n
dBm SEe st i
geutos oy 4 R : 1 Shenter !
fota.varse ST R oS oo P b Seoeeed X 32 $gas 4o ot
_1qo itk it R S -97.5
20 40 60 80
Range (NM)

R Eld
rack i/
Kaazal 310

Alcitude 4200 feet MSL

PEMARNKS
* Predicted RoL pasen o1 Frep suace loss.
Dotted line indicates receiver squelch threshoid.

AFCS  waN s 906 GENERAL INFORMATION




Attachment 16 16-
TITLE
C\)RKELATI\Jt B N SN [SREET
LOCATION " UKYY
Luke AFB
RSL
n

dBm

LUV Eade SO0 fent Ss

REMAARKS

* Predicted Rol car. T e TN

Dotted Tine indicate, "oie ver guelon “hreshold,
AECS AT 906 GENERAL INFORMATION




Ale-4 Attachment 16
T YL E
CORRELATION JF rru. O R SO -
LOCA T/ ON T T - TATE
Luke AFB (Jras,trgtee Site Sept 1980

RSL

n

dBm
! SN
} : 40
| T - Al (M
' Track Ty nange Al
‘l RI]\F‘| !
j A IR N 1, K
}
,’
!
" REMAFRKS . i ~i— ————
5 * Predicted Koo be o r fteen uoa

taresnod.

Dotted line 1.dioi CRCETVEY S ariln
AFCS WO 906 GENERAL INFORMATION




Atrachment 1o

TITLE

CORRELATION OF PREDICTED ANDT “:ASURED KS,

LOCATION e T LR 4
Luke AFB {Recerver Site) September 1980
RSL
in

dBm

Track .
Radial oo
Altitude 5100 reet MSL

RSL
n

dBm

Track -
Kddiat 200
Altitude S100 feet MSL

REMA RS
* Predicted RSL pa.wedd oo tree opace 1oss.
Dotted Tine indica*os receive: Sqweledl trrvalioio.

FORM

AFCS  wav 75 906 GENERAL INFORMATION




Attacnment

CURRELATION OF 7REoivins Axe AeASUREL RSL

“OCATION

Luke AFB [Recaiver Site)

jaY Sa g 4

September

1880

IRERE RS Sen SO SRD DRSS

RSL

In

dBm

IS R PR eantt PSRt

3
4d

Trace 3
Radial 044
Altitude 6500 feet MSL

Range (NM;

S ESsE e

4C
Range |
Trace <
dadiai 14

Artirude 4500 fees M50

REMARKS
* Preaicted RSL ba oo or
| Jotted Jine indicate

Froe haie loss,

raerever saucith tnreshold.

FOmM
MAY 73

AFCS 906

GENERAL INFORMATION




r——— —

Attachment 16 Al6-7 f
T YLE
CORRELATION OF PREDICTED AND MEASURED RSL
“Like AFB (Receiver Site) September 1980
-50
-60 :
i}
-70 1
RSL
in .
dBm -80ER
-99 :f%‘i e i } } = =
-10 R R T -97.5 i
20
Range (NM)
Track 5 ge
Radjal 310
Altitude 6200 feet MSL
!
f
RSL
in
: dBm
: ¥H -97.5
20 40 60 80
Range (NM
Track 6 ge (NM)
Radial 310
Altitude 4200 feet MSL
REMARKS
* Predicted RSL basec on free space loss.
Dotted line indicates receiver squelch threshold.

AFCS WYY 906 GENERAL INFORMATION




Attachment i6

Alg-2
CORRELATIUN OF PREDICTED AND MIASURED RSL
LOCATION OATE
Luke AFB (Receiver Site) September 1980
RSL
in
dBm
5 }
t
Range (NM)
Track 7
Radgial 130
Altitude 4100 fect MSL
! RSL
in
dBm

Range (NM)

Track 9
Radlal 1.
Attitude 5100 feet MSL

REMARNKS

Dotted line

* bredicted RSL based con free Sface
r

Ipss.
indicates receive ;queTCR threshold.

FORM

AFCS MAY 738

906 GENERAL INFORMATION




Attachment 16

N e

[CR VPR

T o

AlE-2
T!'TLE
CORRELATION OF PREDICTED AND MEASURED RSL
LOCATION DATE
Luke AFB (GCA) September 1980
-5 0FEH
-60REEE
55
-70 X
RSL
in 4 &
dBm -80S
~90EEEE:
e
-10
) Range (NM)
Track 5
Radial 310
Altitude 6200 feet MSL
RSL
in
dBm
-90 = rr‘ geesssaus: i‘ .Hj_-,*__; T —
E R B R e s i g e T e
04 ! et seee: e 7‘1 PPN PODE S SHON ,“..4,_,15.,_1....« ped
_oo EEEEREE AR s e -97.5
20 40 60 80
Range (NM)
Track 6 g
Radial 310
Altitude 4200 feet MSL
REMARKS T
* Predicted RSL based on free <pace loss.
Dottecd line indicates receiver squelch threshold.
AFCS WA 906 GENERAL INFORMATION




Al16-10 Attachment 16
TITLEL:
CORRELATION OF PREDICTED AND MEASURED RSL
LOCATION OCATE
Luke AFB (GCA) Sept 1980
-508%
- 60
-7UH~H~
RSL
in
dBm -80
-90RH o i
S B :
-10 U e e Ay S97.5
20 40 60 80
Track 3 Range (NM)
Radial 044
Altitude 6500 feet MSL
RSL
m
dBm
;:L,n:?{tt,. jEISEEREREy ERNEE 3 ‘::;.3: 3
bt 00 # BARE GlS 5 5 711 IT i - et ]: *r**':‘ - S
_]OOFL;':‘(;::'_;’y'—rluu i rﬁrrrx,‘rﬁjx it EI mx %’ + _97'5
20 40 60 80
Range (NM)
Track 4
Radial 044
Altitude 4500 feet MSL
REMARNKS .
* Predicted RSL based on free space loss.
Dotted line indicates receiver squelch threshold.

AFCS W5y 906 GENERAL INFORMATION

D




Attachment 16

Alo-1:

YITLE
CORRFLATION QOF PRFDICTFD AND MFASURED RSI —
LOCATION
Luke AFB (Receiver Site) Sept 1980
-S ORI R ESEiis
-60 e =t
HEE o
l"T; atges ‘Li;j:':_j:_%:' 1:) 'j”‘
‘70 ‘L_;iﬁ.. + evcsaseens 17 1%’
RSL i =35 Seans aas:
in ¥ r ha fowes
dBm -80k= 4a USRS b
S0k T
-9(“_"“ 1981 1;‘; ;E =
-]0 =} Tt LSS ESESENAE R : 4+ -97'5
20 40 60 80
Range (NM)
Track 10
Radial 270
Altitude 5200 feet MSL
RSL
in
dBm
i £
S e
Hees oW JOE HIE TS be ' Jom T '8 SUBSTIRIUE SR B
~100 2 e 3 -97.5
20 40 60 80
Range (NM)
Track 11
Radiai 270
Altitude 4200 feet MSL
| L ~
* Predicted RSL based on free space 10ss.
Dotted line indicates receiver squelch threshoid.

AFCS a7y 906 GENERAL INFORMA TION




Al6-14 Attchment 16
' TITLE
CORRELATION OF PReDICTED AND MUASURE D ROSL
COCATION e - XYY
Luke AFB {GCA) September 1980
RSL
in
dBm
Track 10 Range (NM;
Radial 270
Altitude 5200 feet MSL
RSL ‘
in
dBm
[
84 : LLariis ‘
PSSR SLLES VEARE 100 SRS SIRES EAS PREDE P01
']OO% HHyad -HH:S ﬁ.-‘.%‘,a 5
Range {NM)
Track 11
Radial 270
Altitude 4200 feet MSL
REMARKS .
* Predicted RSL based on free space loss.
Dotted line indicates receiver squelch threshold.

AFCS WY 906 GENERAL INFORMATION




Attaéhment WY

6_,

‘

T - E

VERTICAL RADIATION PATTERN PREDICTION

. The vertical radiation pattern is a function of the interference field which
consists of a series of maximum and minimum signal strength areas commonly
referred to a$ lobes and nulls, respectively. Multipath propagation causes the
inter ference field to form. The transmitted signal travels over two or more
paths, one directly from the transmit antenna to the receive antenna, and the
others from the transmit antenna to ground reflection points and then to the
receive antenna. The path lengths of the reflected rays are always longer than
the direct ray, causing a phase angle difference at the rece'bve antenna. Lobes
for.n when the direct and reflected signal combine in phase (0~ phase difference).
Out of phase (180" phase difference) combination of direct and reflected signals
will cause the formation of nulls.

—

2. Null angles may be calculated using the for:nula:

& =14098n n =2,4,6,....
ha f

Where @ = null angle in degrees
f = frequency in MHz
ha = antenna height above terrain in feet

3. The aircraft's high angle of attack and the airborne receiving antenna location
(center, bottom of fuselage) cause an overall reduction in signal strength on
outbound tracks. Therefore, nulls are more pronounced in the RSL and radiation
pattern plots constructed fromn data collected while flying away from the facility.
The nulls appear as sharp reductions in signal strength on the RSL plots and areas
of degraded coverage on the vertical radiation plots. The vertical radiation
patterns which follow were calculated using the RSL data measured on radial
tracks. The predicted null locations, which may represent areas of unacceptable
communications, are plotted in the preceding Attachment. The measured null
locations, as represented on the RSL and vertical radiation plots usually correlate
closely with the predicted null locations on the radials flown.
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